INTRODUCTION
We consider a system of independent, simple symmetric random walks on the lattice 7ld. We assume that the system is in equilibrium, with a density of particle p E (0, +00). We study the distribution of the first time more than p'nd particles are present in a hypercube of volume nd with p' > p. Also , we obtain sharp asymptotics in the limit n -oo.
The problem of finding asymptotics for the first occurrence time of a rare event for a Markov process has a history which traces back to Harris [14] . His results, as well as more recent ones in [8, 16, 17] , are restricted to Markov chains satisfying strong recurrence properties ( 
Harris recurrence).
The related problem concerning the exit time from the basin of attraction of a metastable state for certain particle systems [7, 9, [19] [20] [21] , has in part stimulated the study of occurrence time of rare events for interacting particle systems. For non-conservative spin-flip dynamics the problem is rather well understood in the case of attractive systems [ 18] and systems whose equilibrium measure satisfies a logarithmic-Sobolev inequality [2] . In both cases, the fast convergence to equilibrium implies that the system performs several almost independent attempts before reaching the rare event; this guarantees that the distribution of the first occurrence time is close to exponential.
A subtler question is whether the quasi-exponentiality holds for systems possessing a conservation law. Typically, we expect a positive answer, even though the multiplicity of invariant measures prevents ergodicity arguments to be exploited. In fact, in most interesting systems, the time needed to "recover" from a large scale fluctuation is large, but much smaller than the time needed for such fluctuation to occur. It is therefore natural to conjecture that, after rescaling the time according to the larger time scale, the system "looks like" an ergodic process.
So far, no general technique for translating this idea into rigorous mathematics has been developed and analysis has proceeded case by case. The first model to be studied was the zero-range process [ 11 ] , followed by the symmetric simple exclusion (SSEP) in one dimension [12] , the SSEP in any dimension [3] and the contact process [22] . For these models a quite sharp result has been proved. of the system at time t in a finite space region A C Z~, we need in principle to control the evolution of the entire infinite system; when duality holds, P (At ) is determined by a finite number of particles which evolve backward in time according to the dual process.
Although we follow the strategy of [12] to prove convergence in distribution, the absence of a simple dual process presented a major difficulty. Moreover, unlike [11, 12, 3] , we show convergence of the moments of Tn /,8n to the moments of an exponential variable of mean 1, in dimension larger than two. For moments convergence, we follow an approach of [ 1 ] which relies on an inequality of Varadhan [23] .
MODEL AND MAIN RESULTS
We consider independent particles evolving as simple random walks on Z~. Denote Suppose 17t (i) = r, i.e., there are r particles in i at time t. We imagine that these particles occupy r different levels. These levels at site i are called boxes and can be identified with pairs (i, k), i E ~d, k > 1. So the event = r can be described by saying that the boxes (i, k), 1 x k x r, are occupied, while all other boxes at site i are empty.
We now describe the dynamics. Suppose the clock ni,k rings at time t. If the box (i, k) is not occupied then nothing happens. Otherwise the particle at (i, k) moves to the lowest unoccupied level of a site j, randomly chosen with uniform probability among the 2d nearest neighbors; also, the remaining particles in boxes (i, k') for k' > k move back one level. It is easy to check that each particle evolves as a simple random walk, independently of all others.
We define N(s, t) to be the number of times the clocks of level 1 in the sites in a An ring within time s and t, while there are exactly l particles , x) there is an unmatched q-particle, we say that X (t, x) is a discrepancy, and write ~X (t, x) E Ct } . An important remark is that the coupling of ~t and 03BEt we choosed does not create discrepancies, i.e., X (t, x) e Ct implies X (u, x) E Cu for all u t.
Estimates
/ where L will be chosen later. We deal with the two summands (5.11 ) and (5.12) separatly. (ii) im L), ik| 1 for k = 0, ..., m, and io --_ i .
Proof. -Let il = inf~t : ~ By assumption il E (0, T). Thus, there is i 1, a nearest neighbour of i such that (i 1 ) ~ ytl (i 1 ) .
Note that = Yo(i1), and thus one can proceed similarly to build { i , and i2 E (0, il), and by way of induction, one builds easily distinct (I, i 1 [ 15] for finite Markov chains and [13] 
